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SCOPE OF PROJECT

*Develop 3 "Cost Estimate Design"
alternatives for a new east SFOBB

*Provide a cost estimate range; varying
construction types and alignments

tnesign as stand alone units that can be
mixed and matched

tnevelop 10% design alternatives quickly
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Outline
*Assumptions
*Analysis
*Alignment
4 Sub structure

*Superstructure
4 3 Alternatives

*Preliminary Sensitivity Studies

*Arched Viaduct Alternative
*Conclusion
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Assumptions/ Goals
4 use representative ARS curves developed for retrofit
* column ductility < 2.5_
4 use high strength concrete (10,000 psi)
4 minimize foundations by maximizing spans
4 take advantage of repetitive construction techniques
4 lateral seismic loads control foundations
4 match existing vertical clearances
* 6 lanes each direction; full shoulders
* 4-diameter pile spacing
* use conservative d/s ratios
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Analysis

tSubstructure
·1>' Group' program; linear elastic pile properties,

nonlinear soil properties
-+ 3 soil profiles used for varying deep soil foundation
effects

*Superstructure
4 'GTSTRUDL' linear elastic static push analysis

-*towers and "Alternative 2" truss
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Alignments
*Far-North

4,longest; clear of most utilities; historic building
impact; wetlands impact.

*Mid-North
·1> mid-length; minor electric cable conflict;

historic building impact; wetlands impact.
*Near-South

'1>shortest length; sewer and communications
cable conflicts; less sensitive landings.
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Substructures
tCellular pre-cast pier cap

":> floated    out    to     site,    used    as a driving template

*5' -diameter Steel pipe piles, partially filled
with concrete; hollow center

*Fixed pile cap to pile connection

*Rectangular, hollow columns

*Vertical pre-stressing in taller columns

+overturning tension resistance
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Superstructure Alternatives
*Alternative #1

·1>single level PC/ PS concrete viaduct
4>Far-North alignment

*Alternative #2
·1>double deck steel warren truss viaduct
4>Far-North alignment

*Alternative #3
·1>double deck CIP pre-stressed concrete viaduct
 :>Near-South alignment
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Alternative #1
Super structure

4Pre-cast, pre-stressed, segmentally constructed
concrete viaduct, 500' spans

* 1  tall,  1  intermediate, and  1 short column frame
analyzed

*Minimum depth/span ratio = 0.04
*ARS varied from .85 g for tall columns to 1.2g for

short columns
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Alternative #2
Superstructure

 700' spans, simply supported steel warren trusses
* truss types studied

4 straight segment
4 wider, curved segment

*Depth/span ratio = 0.10
4'Existing truss d/s = 0.15 average

*ARS varied from .75g fortallest columns to 1.Og
for shortest columns
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Alternative #3
Super structure

* Double deck, single-cell, pre-stressed concrete,
500' spans

4 I  ower deck could be pre-cast and upper deck cast-
in-place

4 ARS force demands similar to Alternative # 1
4Minimum depth/span ratio = 0.04
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Preliminary Sensitivity Studies

* Team #1 studied both 5' and 10' diameter steel pipe piles
* Team #3 investigated lowering the maximum vertical

clearance by 40', achieving  a cost savings  of  13%
* Team #2 investigated 14', 16', and 18' diameter columns

as well as equivalent rectangular shapes
* Teams #1&#3 investigated 300' and 500' spans; team #2

investigated 500' and 700' spans

CALIFORNIA DEPARTMENl' OF l'RANSPORI'Al'ION
SFOBB EAST SPANS REPLACEMENT PRC),JECT
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Preliminary Sensitivity Studies
(CONTINUED)

*Team #3 investigated a mid-North
alignment, achieving a 5% cost savings

*Team #2 investigated use of lightweight
concrete in the substructure

*Team #2 investigated traffic/seismic and
vertical acceleration effects   on   trus s

CALI MZNIA DEPARTMENT OF TRANSM)MYXION
SFORI; E.AS'1' SPANS REPLACE.MEN'l' 1'1ZOAF.C7



ARCHED VIADUCT
ALTERNATIVE

tRecent entry at MTC request
 >conceptual only
'1>first level feasibility
·1>no engineering studies
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=»  .-         4.4 Conclusion
*Viaduct studies did not include:

4 connectors or touchdowns at east end

4> sensitivity studies for minimum structure depth
+ consideration for location/details of thermal expansion joints

*Aesthetics was not a prominent goal in the
studies

'1> public competition was  not a goal  in May  1996

*Emphasize primary goals for studies
4> range of realistic, conservative cost estimates
4 feasible, tested construction techniques
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Box 2, Folder 3

Item 2
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